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PSYX 250N-01 – Fundamentals of Biological Psychology
Fall 2021
Tuesday & Thursday 11:00am - 12:20 am
Room location: Social Science 356

Contact Information
Instructor: Nathan Insel, Ph.D.
Email: nathan.insel@umontana.edu
Office hours: Skaggs Rm 362 or Zoom https://umontana.zoom.us/j/99275418068
Mondays 10-11:30 & by appointment

Course Description
This class offers an introduction to psychology from the perspective of biological mechanisms. Where
many psychology classes focus on “What do humans and other animals do?” we will be asking “How is it
done?” This includes basic questions like “How do we see, smell, hear?” and “How do we move?” It also
includes more complex questions like “How do we remember?” and “How do we become motivated or
feel emotion?” These are tricky topics, because although we know many details about the biology of
animals and their nervous systems, we often don’t know which details are important for understanding
mind and behavior. This class will be an introduction to the basics of how biological parts interact with
one-another to make neurons, neuron circuits, and behavior do what they do. While you may leave this
class with more questions than answers, my goal is that you will also leave with basic knowledge about
brain biology and a basic understanding of the principles of its operation.

Reading Material
First (and foremost): read, understand, and think about your lecture notes. This also means you should
take good notes during lecture and ask questions about concepts that are unclear. This also means you
should attend every class, or if you have to miss a class, to get notes from another student.
The recommended (not required) textbook: Kalat, Biological Psychology, 12th edition (Available as an
Ebook). This is to compliment the material presented in class. You will learn more if you are learning
from multiple sources, but you will generally not be responsible for any material that is not covered
during lecture.

Course Evaluation
In this course, you will be primarily evaluated by four tests, each worth 23.75% of your final grade.
Each test will be based on lecture material, the last will take place during the final exam period and be
cumulative. All tests will contain multiple-choice and a handful of short-answer questions; the final may
additionally include longer-answer questions.

Yes, ALL tests will be counted for your final grade. However: 1) They are always curved to increase
your grade, and 2) later in the semester I will discuss an option to weight the final for more points, and
one test of your choosing for fewer points.
The remaining 5% of your final grade will be determined by short (1 to 4 question) “pop quizzes”
distributed throughout the semester. Putting your name on the quiz will automatically earn you half of
the quiz grade. In other words, only 2 1/2% of your grade will be determined by answering quiz
questions correctly. These are not meant to be stressful, but to keep you on track and prepare you for
the tests.
No extra credit is available in this class.

Course Policies
Drop Date
Policies on dropping can be found on the Registrar’s website (Beginning the 46th instructional day of the
semester through the last day of instruction before scheduled examinations, students must petition to
drop.
Academic Misconduct
All students must practice academic honesty. As described in the Student Conduct Code . Academic
misconduct is subject to an academic penalty by the course instructor and/or a disciplinary sanction by
the University. As a general principle I have zero tolerance for academic misconduct. It is disrespectful to
other students, to me, and to yourself. If you are caught cheating you will fail this class.
Disability Modifications
The University of Montana assures equal access to instruction through collaboration between students
with disabilities, instructors, and the Office for Disability Equality . If you think you may have a disability
adversely affecting your academic performance, and you have not already registered with the Office for
Disability Equality (ODE), please contact them in Lommasson Center 154 or call 406.243.2243. I will
work you and ODE to provide an appropriate modification.
Makeup Tests
If you have to miss a scheduled test, please contact me at least one week before the test to discuss the
situation (ideally at the beginning of the semester). There will be NO makeup tests. If there are
compelling circumstances beyond your control that require you to miss a test, the points of that test will
be redistributed to the other tests.
Please note that the outline below is subject to change depending on the needs of the class. Any
changes to the syllabus will be announced in class beforehand.

Course Outline
Date

Topics

Suggested Reading

Aug 31st

1. Mechanisms & levels of analysis

Kalat 1.1 (“Biological approach to behavior”—first half only)

Date

Topics

Suggested Reading

nd

2. Nervous system overview

Kalat 3.1 & 3.2 (“structure of the vertebrate nervous system” &
“Cerebral Cortex”

th

3. From molecules to cells

Kalat 1.1 & 1.2 (“Cells of the nervous system” & “The nerve
impulse”

th

4. Neuron communication

Kalat 2.1 & first half of 2.2 “Concept of the synapse” & first half of
“chemical events at the synapse”

Sep 14th

5. Neuron communication & simple
circuits

First half of “Introduction to neuron circuits” (on Moodle)

Sep 16th

6. Neuromodulation & drugs

Kalat 2.2, second half of “Chemical events at the synapse”

Sep 21st

discussion & test review

Sep 23rd

Test 1 (Lectures 1-6)

I
Sep 2
I
Sep 7
I
Sep 9
I

I

th

Sep 28

7. Vision part 1

Kalat 5.1 “Visual coding”

Sep 30th

8. Vision part 2

Kalat 5.2 (first half) & 5.3 “how the brain processes visual
information” and “parallel processing in the visual cortex”

Oct 5th

9. Touch & sound

Kalat 6.1 & 6.2 “Audition” & “The mechanical senses”

Oct 7th

10. Vestibular, taste, smell

Kalat 6.3 “The chemical senses”

Oct 12th

11. Movement

Kalat 7.1 & 7.2 “Control of movement” & “Brain mechanisms of
movement”

Oct 14th

discussion & test review

Oct 19th

Test 2 (Lectures 7-11)

st

I

Oct 21

12. Reward

no assigned reading

Oct 26th

13. Decisions

no assigned reading

Oct 28th

TBA

Nov 2nd

14. Stress

Kalat 11.3 “Stress and health”

Nov 4th

15. Emotion

Kalat 11.1 & 11.2 “What is emotion”, “Attack and escape
behaviors”

Nov 9th

16. Memory

Kalat 12.1 & 12.2 “Learning, Memory, and Amnesia”, “Storing
information in the nervous system”

Nov 11th

VETERANS DAY—NO CLASSES

I

Nov 16th

17. Sleep

Nov 18th

discussion & test Review

Nov 23rd

TEST 3 (Lectures 12-17)

th

Nov 25

THANKSGIVING—NO CLASSES

Nov 30th

18. Social perception and hierarchies

Kalat 8.1, 8.2, 8.3 “Rhythms of waking and sleep”, “stages of
sleep and brain mechanisms”, “Why sleep? Why REM? Why
Dreams?”

Kalat 13.4 “Social neuroscience”

Date

Topics

Suggested Reading

19. Language and social reward

Kalat 13.1 & 13.2 “Lateralization of function”, Evolution and
physiology of language

Dec 7th

20. Neuroscience methods & Nervous
system dysfunction part 1

Kalat 14.2, 14.3, 14.4 “Mood disorders”, “schizophrenia”, “Autism
Spectrum disorders”

Dec 9th

21. Nervous system dysfunction part 2

“”

I
Dec 2
I

nd

II

th

I Dec 16

FINAL EXAM (10 am – 12:10 am)

Learning outcomes
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Know the meaning of “mechanism” and “levels of analysis”.
Know the basic anatomy of the vertebrate nervous system (peripheral versus central nervous
systems, spinal cord, brainstem, forebrain divisions of the CNS, lobes of cortex).
Be able to describe the basic parts and sequences that allow electrical signaling to take place
within neurons and chemical signaling to take place between them.
Be able to describe why different signaling molecules exist in the nervous system, and some
of the basic functions of different chemical signals.
Understand what “neuromodulator” means in the context of neural circuits, and how
different drugs work on (or as) neuromodulators.
Be able to identify which methods are appropriate for addressing scientific questions within
the domain of biological psychology.
Be able to explain what is meant when it is said that neurons “signal information”, and
identify examples of neurons signaling information.
Be able to describe how the brain signals reward and its relationship to decision.
Understand basic principles of neuroendocrine and autonomic nervous system signaling, and
the relationship between this “visceral” system and emotion.
Be able to distinguish between different types of memory, and know why the hippocampus is
an important region for memory formation.
Be able to describe sleep and sleep mechanisms at the neural level.
Be able to recognize the role of specific signaling molecules and brain circuits for social
behavior
Be able to make informed inferences about how dysfunction of the nervous system may
result in specific neurological and neuropsychiatric conditions.

Natural Science General Education goals
Upon completion of a Natural Science course, a student will be able to:

1. understand the general principles associated with the discipline(s) studied;
2. understand the methodology and activities scientists use to gather, validate and interpret data
related to natural processes;

3. detect patterns, draw conclusions, develop conjectures and hypotheses, and test them by
appropriate means and experiments;

4. understand how scientific laws and theories are verified by quantitative measurement, scientific
observation, and logical/critical reasoning;

5. understand the means by which analytic uncertainty is quantified and expressed in
the natural sciences

